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500-100 ot-elfiJttifcfi^K 

figifc-C 51-95 :4 9~5t-ife9< file 5 0 0-1 
0 0 0'C-C»*Ufcao«:*Bia^ / ><C< 1 1 5 0 m 2 
/g**U »>ol 1 OO t C-C-6BtP B '3»D!?Rm(-fe^-C^ 
4<tt2 0m s /g«)MlSi«rHtU^5^= 



1 

] 500-100 or:r«EfifcLr»fc«'& 

stttfcot, &m&mtmK ^^=-^^rx^± 
y^ASrg^ mt^^^^^^Rximtm^ y 

Efiitr 5 1 — 9 5 : 4 9-5rfc<9> lltjf£5 0 0 

-loo o^T*mj&Ltz&<D&mmffitf'Pte< hso 

mVg£^U ^ol 1 0 0°CX*6^r P WD^lC^V> 
T'>&< 2 0mVg^it^®«{£if£#Lrv^:: 

^ £ «p« £ •+ $ => - * a - * y 9 a jtkti&mtfao 

[1***2] «r1Ea-&BMb*sfts. SbMyhJ? 

a, j*. #Ky^*A, 

^<y^^> ta^-s^ ^> 

J£Jl±£, R{fc»tMtLTO-frlf*Tf0- 1-2 011% 

— ty 9*x«*iMb*. 

[ W*B 3 ] ^ttffi 0. 5-50/1 m©*IMb^ 

-fe y i> A ^uiSr^tf KS'&'ftfw-fey 
^^ai^Ut 5-1 0f8F^womK#«ETI-> flnSftS 
JS£i*\ #^r, &g£*D;tTHt-K£S£ii\ »b*ife 
tSftiso o-ioo ot-cDSau, 

^m^^6ff^^lX«2^IE«Ov ? >'U^ri^A^-fe: y 
A N 3.-Dh'^ N #Ky-£i^ 

*£f»*ai 3 is«cc9^=- # a-* y £A*«^SMfc 

[0 0 0 1 ] 
[0 0 0 2] 

ummt&b ttoMty *A3R#m*, iMb#Bft 

fc^iRfb* y *A0>4Mfe, i>te*«K*»iR • ttttJte 



(2) #BB5p 1 0- 1 94 7 4 2 

2 

ttffl$jxrv^o *fe, ■wk^==»>Att, mesMb 
-fey «j«a*mtLT 

«W8tt*a«tiD ur * rv>* e 

[0 0 0 3] wCO*<o«b«jB(^»fc«flBS-frSi:#(c» 

^ k XZ<D?m\c*t&\^£ 5 k Lr^6. 
[0 0 0 4] L^u r<DS^tt«»^oitJ?SttlcBaL 
ruffe ttBJB^ufc. ttjat^is^^ftfSoa*!* 

tticWLr+£ ssLr 
20 siisfttt««-3i*^»<*«>fe*xrv^5 €l 

[0 0 0 5] «*^W»ttJC«Hfev ? /^=i = ?A--fey 
5^ix^«^Kfb*oK5t*feicBaLrtt, «x.tf»BH s P 
6-279027 #4MRfttMM*¥ 8-16015 

i>£ 0 ^Lt, »fetbfe«S*ttfh:»^Wltttt*c:ov>r 
ii N iooo t:««ia <a Jt^aoSW* i 5 m V g r *> 6 

r £aSf£«fc£;h,rv>a o ^?5-l 9 3 9 4 8^« 
¥*£&M10. 2 /xm^T^fDv^/W^^T^/U 
30 t Ce, Y s Ca, M g k<Dit^ k <Dm&m*t& 

j£irzm&fflm<Dmm&fe&&mtztix&*). n^ti 
t^u&mmmmm-t. 1 0 5 o°cfom&cDtt3kmm 

1 2m 2 /gT^5^<l:^f£t^ixrv^ 0 Si¥5 
- 1 1 6 9 4 5*^««Ctt, ¥*9SCS0. 0 5-0. 3 

Ce, Y> Ca, M g /jr if <D{t^ k ©»^ft«rlWt 

sss#srfkft©»aS*fe* s »**tbr^t), »e>nfe« 

8 5 0°C^^Oit^®«^l 5 
mVgtfe^: ^^IE«$tLr^-5 0 ^fe> 
40 * J*Kteft<&jR3t#ifc i: LT , 5 - 1 5 5 6 2 2 

m%Mifrs 1 0 0 0°C^m^lt^D5l«^8m 2 /gr 

[ 0 0 0 6] «±<oi^jxo*tet@Wti~6K<fc;»Sr 
50 ttU:Ranasfc5 0 



(3) 

3 

[0007] mzmut&mmzmzijmt ur 

®J"fn^<t < s tSfLfis &m¥-6 - 2 7 9 0 2 7 Urtem 

sm?8-i 6 o i s^m^timztiz^^^- 

TV)\s (5 — 5 0 0 nm<D'$.U*£i'^^~T • na>f K 

tut, btitt^t ^ 5 mmt> 

[0 0 0 8] 

X fc *iV ^tfc«ffiS(Sr*»i- 5 C £ prtgft =3 - £ A 20 
--fey ^A»«-fr»ft«jXt/-t©Kifi*iSfeS:»tti-S- 

^n>>^-t y *A*»frlMblfe*:, B5tti<, 
[0 0 0 9] 

*sfiT-r * mm \z n t > ^ a - 9 ^jk»<o)bw;:oi> 

= -fe y £ vOn&i M^ir y 9 -k^LTk 

~VJ*wMtLx, rn*T^«9±(f bn^^ofc*^ 

WLfcft*, :^^f*HT, -fey*A/S#* A 
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[0 0 10] t4b%, *38M»-J:tutf, 5 0 0-10 

ft^s, i?/i/3 = 9AXt/-fey 9^Sr^> ■Mbi*A'=»=. 
* AaWRftJBZl-t: y 9 J* dft* LfcHWB^/u a =- * j» 
Rtft y S^^K-frJ**^ MfttbXS 1-95:49 

A N ^-nfc°^^ N #Ky~£A, Dfr 

j*frhtez>m& f9 58iRStusiaxtt2aa±*r, 8Mb. 
Mllt^i+it'O. i-2 0li%^tU we 
5 0 0-1 0 0 0 4 CT?«6fiRL^:«OH:*ffi«rd^>4< i 
tSOmVgt/TU i»oi 1 0 0t:-e6l*IBJJD*Ra 
l£*5lvC'>tt< £<b 2 0mVgWMa5riftU 

0. 5-5 0Min(D*8ftv f ^3 = , >^^ 3D^Ktt 
T-0¥^&&3-l 0 0 nm<£i?y ^J^vVtSr, 

T^-fe^i^ -fr^-y^i^ ^Pt^i., 

#Ky=*i^ #A^>£2^ '<VV^s 

«J: , 9il^$ix5iaX^2®^±§r^^^^> ttIB 
^tpO-ty 9i^;HBcU:*tUT5-l Of6^/k0>ffi» 

*bttfe^»Sr5 0 0-1 0 0 OtTjl* 
[0011] 

«ftbn^^^i-^i±, Kib-fey mtv 

[0012] ^m<om^mtm^^x, tmztiz 

(ZrO z ) W^ftlrty^is (CeO z ) l^lft 
^L^aaifCS 1-95 : 49-5, ^Kli55 
-85:45-15, JEMS** L < I* 60-80 : 40 

S4»<b-fey 9^^<t5K*»4X • &m«B3&s^J£i". 

5 0 **iWb4*+©^3=i">A2iw-fey ^^o^if^ 

T-8 0fi*%WJi^#*UV\ 



5 

[0013] #*WOtt£&ftftli, 5 0 0-1000 

ffittl** *4<tt5 0mVg^U tt/ftffl 
*#*lM*ifJt*B«Wtt<**. «*.I4 5 0 0tt6 
^^X*fctltf9 0mVg^ 9 0 0tt6S 
B«>»i*-efciXtf7 OmVgW, 1 000tt6Nf 
IB«>**-C*)ixtf 5 OmVg»±^iBVNjfc*ffi«£^ 

I*, ttfcfcnfejh/cv^v^ ^UT, *J6W<&«'&BHb«5 
14, iio o l t:"C*6^rBWDf^^ic^ov>r^^< ^^20 

— fey 5rA*4|['fr»{b*IC*5V^Ttt*»l 0 0 0 

#x»itmm»$imkmm±$3 9 o ot^Tttita 
<t 5^Ktf^tvr^-5 0 **WTi4^**i«)e>^-& i o 

mtyoomm&vwffifa&k \,x\±i&m£fri&mx0±. 
mtfrte&tizi i o o°c*mmki„ noo°ct6 

Bfc*M £ 6 B E T SUcgo'V n-C »J« $ tlit^X £> 6 e 

[0014] Tt&mioii&mikfait* i/si'^-v^RTj 

tf^i^ ^fK3^-!>A, **#**s9J*s JjsW&J*. 
<&BU 0. l«*%*«Ttt»IRttek«(c:»*35S««)6 

[0015] #*Mo«a*»i4 % mriett^ss^^s 

•fey l>^W»^^tp«-&teS:. 1*£t(OfflK#6Tlu 

[0016] mz¥rfe<oissu=>~vj*mni*. w-mum 

0. #£L<f2l-3 0 ^ m, 3E^#S 

L<|j:5-2 5//mO*8fti;/U3-^AT'*)$o 
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*BWb^«*Ai:li* 0)*l«k^3 = !>AZ r 
(0H),'nH 2 0, (2) **S/**ft^=i=5rAZ 
rO (0H) 2 -nH 2 0, (3)*»^3s7ZrO,« 
nH.OOHStfcot, *a»L<liI^ftilTffl 

io as**- h y *BMb# y !)^^as^iin^?)§^ 
1f-®»r*^a-5< y-X&y-^7 3/^tt«tt«»«r 

ft (MKIIHD Ki^fTofco 
[OOiyllUlEtt^ty^BS^ 3P^K8^ 
<£>3Z#tf&^ 3 — 1 0 O n nu KliS-SOnm, 
L<J2 1 0 — 5 Onm^Jl ^A/;1/T*fe 

20 a-r K^t^x^fbty 7kfp»<k-fey 
7K«<b-fe y »? Aoi^rttd^^ttafRo^oBfftstt^ 

V>5 0 a n-f Kft^ O^ttSAS 3 n m*l«f 

ft^»<S<*«W^tt»^-#-5y^*«ft*flEllr (D 
LS-7 0 0 09 lC£9fTojto t&l2*fe y 9^S^<» 

30 -fe y * ^*«»*^7K»f»^^5^o*te>^^ 
T»feix, ^fcrfrjR&t it, BMb-fcy fi^SMr-ei o 

0-200g/y^/ h^ggCDlgO^^^flJffitf^ 

[0018] Inlfe^^^T, stria^Kfls^a- 
40 — fey 9A*tt^{b*o»^;Jttc:»Jc£:l-S3ltt 

ir y 5>Al£**LfcS*«-&J&s, S*it"C5 1-9 5 : 

wMii, fiftiETK^b^a^^Ast^stife-fey c^^^/u 
st/s&ie-fey ^A^o»«i4, Kib^sis^ftft-r 

1 0-20 0 g/JyF/K »:2 0-1 5 0 g/!/y 

50 h/ua*H*u\ Suteri#^(-(i^ ^kjcicist, je(c 
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urii, mmm. mm* mmm. *<Dm*m&mm<o 

^i+ft^o . i-2oa*%t*5J:5*Sltt)t;-ew* 
L«-fr-r*«>* s #*UV\ -fey? 

[0 0 19] «rf5^^»©*DSRS«»a, «#TtTP©^ 

fcti&»$3gU y/^^^A, -fe y »?ix©*^fcSrftv^ 

[0 0 2 0] WlE*K#«ETOjllDf»Sl6ii, RlCtaS 6 

0— 1 5 01C, £?£L<(i8 0—14 0°CT\ R/S&$BB 

1- 3 6ftM<Dimx-ft5Zb&-?ZZo fcP£U<li^ 

1. 5-1 0 k g/cm 2 ^^DJETT'fT^r <i:(^J: 
[0 0 2 1 ] #3SW©SUt;frfcTtt, »:V^lftSSr*D^ 

W:ffJL<li5 O^TKftSPLfc^L 
iLTii, TKBKfc-J-hy*^ *Rrts#y*A % r>-e 
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5wi«i5. *D*.s*i:ao«oi8«tt«i'&*opH 

Sr«iix«+»-Cfef9 v Rl&tfSfST-f ^coRiStcJ: 

m (mmmi) tftmn^&rt%z<Dmm<D±f$,®j* 

[0 0 2 2] **WoK3ft*lfe"Ctt, SMa»fc;h,fc£jS 

O^B^ffiftOtaffSrS^TtSo T»«a««:.5 0 0 

«U»«JHCfb*rJ»^W (y ^^liliMiTG-DTA 
-8 1 2HM) ^fflV^r^t/t^Ti^. Sfi« 
*I15 0 Ott^TttV^r^^^o 1"fcfr*>, 

iflijSiftSdss o o = = y 

tb50T«ffl"e*3teV\ i4lt 5 0 0 o CJ£X_k<D?&K^ 

6a^«^b*^cov^r, ^tas (#6^ra) 

<t 5 tt£»4bftd$ffi&tt-Cttjft L/c^T t> , . ^ 0 B B 

mm*mwLx^z>z.b&ftt>*z> 0 m&o&Gwtfok 
&m$Li-z>®mmttnk ^x(Dmm^m^b±mm 

0 0 0°C^T{CPS^i-5 o 94l<li5 0 0-8 0 0 
°C> II^^L<[i5 0 0-6 0 0°Ctfc5o «6J*I*M 

-10B*BOT*>5o *»MtcJ:Slfi^»^»«, 500 
-loo olCo«HTfc*ttf*©«W»#*i«[cj:b 

-f, flEtt3t»iRittSr#L, 1 1 o o°c6^mmm\c^ 

T/^^o 2 0 m 2 /g £l±<Dm^ttmmffiZ& LTV^^ 0 
50 [0 0 2 3] WE»*tt, Jfcrt*n*:«*IWk»«r, - 



(6) 
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[0 0 2 4] 

*TU 1 0 0 , C6«rlWO*DJ!R»(c*3V^■Ct^4< 

tt>20 m 2 / g ^Jt«B««:llll*i-*«EitfciHRtt«r 
tt^ot, ^o^^^^-ty^^^Sft 10 

[0 0 2 5] 

[0 0 2 6] IMj 20 

9. 9%, Kft^3 = ^»WWt4 0. Ill 
%, 18. 5 6m m) 81. 05gh "fe y £ 

A:/^ (n— - ^-7^tt$i, ir y 

5 it%wr, nft-t y * j*&mmj& ioog/yyh 

vu) 1 5 0ml <ts ffitt^^^V*** (P5rm<b#tfc5£ 
£%h»L «9 9. 9%, 8fb7y^>M«Kl 5 0 
g/'J^/U) 16. 67mlt^U ZrO z : 
Ce0 2 : La 2 0 3 = 6 5:3 0:5 (fiftlt) 

«e5££it», «f 6 0-6 1%) y JA^U0 6 

r>^^T7k (fp*«jEX«t*a:#«tK. nh 3 

^12 5-2 811%) SrSE^TT^PL, pH£l 
««r1TV\ fctJa**l 3 9. 2 3 g mtz 0 mbtitzttm 40 

Vd*v#?t±m tr i nt i i o osj xi»ig«r3Si"e 

CuKal ftE4 0kV, ftffi4 OmAia 9 $'J 

m^mxh^tifc. ^ B B B ^^/TtxiMi^7 o o c 
A*7>^>*t«*Wfc*5 o g triifc. mbtitcm 

*IMfc**:»i:9 o ot; N iooot, Mi loot 
(:r#6 B$fSM0SS L fc £ # © Jt*ffi»fc« l &lfB 5 K 
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fo 1 1 0 0 e CT6^rpWD^^lt*®8l^2 4. 7m 

n^r>^ A -ir y ?A»i;7>^^tli^it BMb^ 
^asjrA, K^mriry v^Rvmty 

X\ ^tl-eft 6 5 . lfifi:%, 2 9. 9l[ffl:%, &tf5 

[0027] mmm2 

TfflV>fczK&<bi^= = ?A9 3. 5 2 gi:t 
y 0 0 m 1 &t/ffi&7^*y*&SSl 6. 6 

7ml££?I i ^U Z r 0 2 : C e 0 2 : L a 2 0 3 = 7 
5:20:5 (Slit) ©»-fr*«r»fc. 

i-6<t5W&anu 3EK»<b»»*»«as5 o g/y * 

= r*»U £/a»©H«#«&fi : oT, 1 4 2 g 
t5n &&&*7F'tXm&&i*m 7 0 0 c p s Xhofz. 

kmsmswi tmm^m^nox^ tt&mmi 1 5. 

7m 2 /gC0v ? ^^^^A-ir y >^7V^^fa 

o°c, i o o o°c, rui i o oX:izx^6^miim^ 
fct*©it*ffia«r*i^-r. 1 1 oott6HPw 

««©#*BDil42 2. 4m 2 /gtfooto MM 

s^M^^)^^^^, -ty^st^ 

%, 2 0. 2li%S^4. 9lt%tfcot. 
[0 0 2 8] am fil 3 

mMMixm^^7kmti>;i'^=-?j*9 3. 52 g ^t 

!J!)A^W2 5m]^i^U Zr0 2 :Ce0 2 = 
7 5:2 5 (!l)t) ©i!l*ft&#fco 

tz c &\,^x\ mmmi tmm^n^x 1 4 1 . 6 2 g <a 
mmmm^fzo jEm£&&*m*mj£^mx&<>iz 

^ B B B+4^^-t-x^^^7 0 0 c p s xhoit 0 

M^mmmi tmm^n^xitmmmi 1 2. 4m 2 / 

g^i/3^^A-t y 2-Mfc<frBHbfe5 0 gSr»ybo 
»6>ixfc*^IWb*fe*b^9 oot:. 1 0 0 0UR 
IM 1 0 0^^T*6«pW*D!RLfc«pOJt*aaSf^l 
1 1 0 0°Ct' 6 ^WDitO^SKli 2 0 . 
4m 2 /gT^of; 0 £fc, l*»lk 

■WbJRr-fey *Ajftjt-e, ^fti7 5ii 
%, 2 5ma%r^o7to 

[0 0 2 9] H^0ij4 
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•CJB<r x fc*BMfc$M' = ^^8 1 . 0 5g<bir 

/««l*£tt«L «9 9. 9%, K<k*^^^*»»ff 
150g/Jy W 16. 6 7mlitS^U Zr 
0 2 :Ce0 2 :Nd 2 0 3 = 6 5:3 0:5 (fiSit) 60 
3E^«IH«r«-fey !)^^6. 

J: o m*an u 3Et-»ft*»»»« 5 o g 

y hM^tCo fcl^t\ SWU iEHaSMfToTl 3 8. 

2 4 ga>tt«4kfc#fc 0 »blxfca:IR*fc*lS«i fcM 10 

*#-cx»iEi9f»j«L^. jEa*aA^s<*»j^prfii 

Tfco*:*^ ^ B B B f4$r^i-X^^^7 OOcpsT 

3m 2 /g0^3 = ?A-t!l £A3fc**i^gMi1fi 

o ot:, ioo ot, Rxfi i o oWcr^ewiBUnilBk 
Lfc£#mb^ffl£^i{^-r 0 lioott'ew 

3 0. H1%W4. 9li%tfeofc, 
[0 0 3 0] gffi^Ls 

XttMl T«V^IMb^3i!>^8 1 . 05g^ 
t!)^/;H 5 0m 1 = £i*;WgfK 

«K «9 9. 9%, 8ft7/V^^Aft»I«150 
g/l(D7kmm) 16. 6 7ml fcSrig'&U Zr 
O z : C e 0 2 : A 1 2 0 3 = 6 5:3 0:5 (ggifc) O 
^*Sr»t. Sl!i«SlSr»t!J!)^;K^6. 1 30 
/kft#ftiT5 £ 9 l-*an U WcijMfcfe»#«i£ 5 0 g 
/y y h^^&SJ: 5*c»**"C«IJ[ELfc»^««:l y 
V l^Mlfco fti^c% iWffiotl 3 7. 

9 4 g o««4fe«r»fc. »feixyt«:lll:*«r*lt« l tRI 

T-h-otztK &&&*^-txm%m*m7 oocpst 

i:9 0 0t, looot, am i o 0X:izxft6mm 40 

^?»Lfc£#©M:*ffi»&«l tc^1% HOOtT'6 
'^Pfl*Dl»aoit«ffi«tt2 4. 2m 2 /gTfco^ e * 

tl^ti 6 5. 1 3 0 M%&LM . 9 lf%t* 

[o o 3 1 j mmm 6 

HtfiWl T'^fcTkg^fc^/i^^AS 1 . 05g^ 
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ft, ft* 9 9. 9%, iMk^^S/9A*JHH*l 5 0 
g/y * bA'OTKSifc) 16. 67m) iM^U Z 
r0 2 :Ce0 2 :MgO=6 5 : 3 0 : 5 (Mftlt) <D 

»^*«r»fco 5E<iffi»*«"fey 9A*/^6. lft* 

-y h^^^S<t5iC^7KTlHSLyt^^=Srl y * h 
/H»fc. llftm *l^«fcfToTl 3 7. 7 9 

^tcf>K ^^^txi3^si«7o o c p s r-&^ 
fc 0 zbKnnmi ^mm\cn^x^mm9 1. 6m 

oot, looot wnooti:t#6Hf« 

Lfc£ !^)tSii»&*l ll00tT?6«HW 
»SMft<Bi*Sffi8[li2 5. 3m 2 /gtfc^; 0 M^ 
a^»fk»*©^=i=:i>A, -fey«?A»t/ 

5. l£fi% % 3 0li%M4. 9li%T^of: 0 
10 0 3 2] gStfeffl] 7 
HJfeffill "CffiV>fe7K»{b^ = ^^A8 1 . 0 5 gi, 
ty!)A/;H50ml^ »y^y«l'6. 
6 7 m 1 t U Z r Oa : C e O z : L a 2 0 3 = 6 

5:30:5 (fiSJt) 4)il3^£r*#*: 0 K«c«»*rtt: 

5 0g/yy>;uiWJ:} (cfittfrJcT 
W»Lt»^€rl y -y h/M#5t 0 Uttfl l 

^tTotl 3 8. 0 4 g«i^lt 

teih+mzmTz^rnxfr-otitiK *s«tt*r**i-x*i» 

Slifi7 0 0 cps-Cfcot ^bicHJfe^i iridic 
*ToTit^MU 0 8. 1 m 2 /g(D^3^^A-t 

fc«^R^Ir^t)l:9 0 0U 1 0 0 0°C, Mil 

o o °cfcT# 6 mmxmLti t # ^it^^is^^ 1 

1% 1 1 0 0 e CX6mffl])m'&(Dti:i£ffiffil*2 4. 5m 
=r-^A, iry ^^^t/7>^>^$^r*J^(^ ggtffcv 5 

^=i-t>ju n mitm-'ty vj*&x*mt7 

x\ ztuetiGb. 111%, 3oii%M4. 9 a 

[0 0 3 3] g^M8 
Htfe^Jl TfflV^7KK<b^= = ^^8 1 . 05g^ 
t!)^/;l/8 3. 3 m 1 t % V^>tK»»3 
3. 3mU^U Z r Oa : C e 0 2 : L a 2 0 3 = 
6 5:2 5:1 0 (fiftit) OS^*Sr»^: 0 EiCffl» 
«r»-fe y ^^^eyi-<0 5. 8{^^^#S-Ta J; 3 l^flfl 
L> K^IMktt«X««5 0 g/y 3/ 51- 
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>0 |cAnT*D/ET(2 k g/cm 2 ) T«l^^6 
ML, ±J&®><ommMt*ftiX 1 3 6. 5 3 gO£tf£ 

*S*tt*r*-rxj»3H*li»7 OOcps "Cfcofc, & 

a, n««i traa«cfforit*ffiai 02. 6mV 
so z*mti 9 m<*titim&mt®i*mz9oox:, 1 

it^®tt£^l i-^"Tc 1 1 0 0 , C"C6«?IB*DJfc*©Jt 
7V*^*J(-TN ^n^tl6 5. 111%, 2 4. 

fi%&ino. i!t%tfcot 

[0 0 3 4] Jfc&fljl 

= (H«AJRXJH*«:*tt«," ««9 20 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a zirconium-cerium-based compound oxide excellent 
in heat resistance, capable of maintaining a high specific surface area even in the case of use 
in a high-temperature environment and to provide a method capable of producing the 
compound oxide in excellent reproducibility and economically. 

SOLUTION: This zirconium-cerium-based compound oxide is a compound oxide baked at 
500-1, 000°C, comprises zirconium and cerium, has the blending ratio of zirconium and cerium 
calculated as zirconium oxide and eerie oxide of (51-95):(45-5) by weight, shows at least 
50m2/g specific surface area after baking at 500-1, 000°C, maintains at least 20m2/g specific 
surface area after heating at 1,100°C for 6 hours and contains 0.1-20wt.% of the total 
calculated as oxide of at least one selected from the group consisting of yttrium, scandium, 
lanthanum, praseodymium, neodium, samarium, europium, gadolinium, magnesium, calcium, 
barium, aluminum, titanium and hafnium. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original 
precisely, 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the multiple oxide calcinated and obtained at 500-1000 degrees C. this multiple oxide The 
rate of a compounding ratio of the aforementioned zirconium converted into a zirconium oxide and the 
second cerium of oxidization and a cerium including a zirconium and a cerium Are 51-95:49-5 in a 
weight ratio, and the specific surface area after calcinating at the aforementioned 500-1000 degrees C 
shows at least 50m2/g. And the zirconium-cerium system multiple oxide characterized by maintaining 
the specific surface area of at least 20m2/g after 6-hour heating at 1 100 degrees C. 
[Claim 2] The zirconium-cerium system multiple oxide according to claim 1 characterized by the 
aforementioned multiple oxide containing one sort chosen from the group which consists of an yttrium, 
a scandium, a lanthanum, a praseodymium, neodymium, samarium, europium, a gadolinium, 
magnesium, calcium, barium, aluminum, titanium, and a hafnium further, or two sorts or more 0.1 to 
20% of the weight by the total quantity which carries out oxide conversion. 

[Claim 3] The manufacture method of the zirconium-cerium system multiple oxide according to claim 1 
or 2 which calcinates the product which is characterized by providing the following, and which was 
made to carry out the pyrogenetic reaction of the mixture to the bottom of the five to 10 time nitric-acid 
existence of a mol to the number of cerium mols in this mixture, added the base, was subsequently made 
to react further, and was obtained at 500-1000 degrees C, and is characterized by grinding. The 
zirconium hydroxide of 0.5-50 micrometers of mean particle diameters. The cerium sol of 3-100nm of 
mean particle diameters of a colloidal particle. 

[Claim 4] The manufacture method of the zirconium-cerium system multiple oxide containing one sort 
chosen from the group which the aforementioned mixture becomes from the salts of an yttrium, a 
scandium, a lanthanum, a praseodymium, neodymium, samarium, europium, a gadolinium, magnesium, 
calcium, barium, aluminum, titanium, and a hafnium, or two sorts or more according to claim 3. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention can be used for a catalyst field, a 
functional ceramic field, the solid electrolyte field for fuel cells, etc., and relates to the zirconium-cerium 
system multiple oxide which has especially the outstanding thermal resistance which can be used 
suitably as a co-catalyst material in the catalyst for exhaust gas purification of an automobile, and its 
manufacturing method. 
[0002] 

[Description of the Prior Art] The co-catalyst for raising the platinum which is a catalyst metal, 
palladium, rhodiums, etc. and these catalyses to catalyst supports, such as an alumina and a cordierite, is 
supported, and catalysts for exhaust gas purification, such as an automobile, are constituted. The cerium- 
oxide system material as this co-catalyst material absorbs oxygen under an oxidizing atmosphere, and in 
order to purify at the efficiency which was excellent with the property of the cerium oxide of emitting 
the oxygen under reducing atmosphere, and the so-called so-called oxygen uptake and discharge ability, 
in a hydrocarbon, a carbon monoxide, nitrogen oxide, etc. which are an injurious ingredient in exhaust 
gas, it is used in large quantities. Moreover, since a zirconium oxide raises the property of the 
aforementioned cerium oxide, as a co-catalyst material, a zirconium-cerium system multiple oxide 
becomes in use, and the rate of a use rate has been increasing it. 

[0003] When operating the co-catalyst material of this system, the most important thing is maintaining 
an elevated temperature, and like [ at the time of engine starting ], when the temperature of exhaust gas 
is low, purification efficiency is bad. In recent years, an automaker is going to bring the distance of an 
engine and catalyst equipment close, and it is going to cope with this problem by introducing the 
elevated-temperature exhaust gas immediately after exhaust air into catalyst equipment. 
[0004] However, the new problem arose about the thermal resistance of catalyst material in this case. 
The specific surface area of the co-catalyst material used from generally the efficiency of the offgas 
treatment by the catalyst being proportional to the activity phase of a catalyst and the touch area of 
exhaust gas must be fully large. However, the co-catalyst material with which the particle of the present 
zirconium-cerium system multiple oxide cannot be said to be enough about thermal resistance, but is 
stabilized since specific surface area falls by grain growth in the operating environment of an elevated- 
temperature long time, and high specific surface area is maintained is called for strongly. 
[0005] About the manufacture method of the zirconium-cerium system multiple oxide excellent in the 
conventional thermal resistance, the method of mixing a zirconium sol and a cerium sol to JP,6- 
279027,A and JP,8-16015,B, and adding a base, for example to them or the method using spray drying 
is proposed. And about the thermal resistance of the obtained mixed oxide, it is indicated that the 
specific surface area after 1 000-degree-C temporary quenching is 15m2/g. The manufacture method of 
the mixed oxide which calcinates the mixture of the hydration zirconia sol of 0.2 micrometers or less of 
mean particle diameters and compounds, such as Ce, Y, calcium, and Mg, is proposed by JP,5- 
193948, A, and, as for the thermal resistance of the obtained mixed oxide, it is indicated that the specific 
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surface area after 1050-degree-C temporary quenching is 12m2/g. The manufacture method of the mixed 
oxide which calcinates the mixture of the hydration zirconia sol of 0.05-0.3 micrometers of mean 
particle diameters and 4nm or less of diameters of a microcrystal and compounds, such as Ce, Y, 
calcium, and Mg, is proposed by JP,5-1 16945, A, and, as for the thermal resistance of the obtained 
mixed oxide, it is indicated that the specific surface area after 850-degree-C baking is 15m2/g. 
Moreover, as the manufacture method of a zirconic-acid ghost, the method which mixes the hydroxide, 
hydration oxide, oxide, etc. of the metal more than divalent in a zirconium salt water solution, and it is 
made to understand an added water part is proposed by JP,5-155622,A, and, as for the thermal resistance 
of the obtained mixed oxide, it is indicated that the specific surface area after 1 000-degree-C baking is 
8m2/g. 

[0006] Any above method has the problem that the operate time which manufactures the target oxide is 
long. For example, by the method [ need / to be received / a zirconia sol ], a problem is in productivity, 
like the adding-water resolving time of a zirconium salt water solution exceeds 100 hours. 
[0007] Moreover, as a method of only obtaining high specific surface area, the manufacture method 
using the zirconia sol (5-500nm detailed zirconia colloidal particle) indicated by JP,6-279027,A and 
JP,8-16015,B is [ that what is necessary is just to suppress, the diameter of a microcrystal, i.e., the 
crystal-growth degree, of an oxide, ] the optimal. However, although the crystal and particle diameter in 
the state of an oxide are detailed therefore, to heat energy, it is very sensitive, and in sintering by the 
pyrosphere 900 degrees C or more, specific surface area becomes small remarkably and the oxide 
obtained by the manufacture method of these known has the problem that thermal resistance is bad. That 
is, it is not suitable for the co-catalyst material by which elevated-temperature use is carried out. 
Furthermore, by many manufacture methods by which the conventional proposal is made, there is also a 
problem that impurity mixing of chlorine detrimental for the catalyst resulting from a raw material, 
sulfur, etc. is not avoided. 
[0008] 

[Problem(s) to be Solved by the Invention] Therefore, especially the purpose of this invention is to offer 
the zirconium-cerium system multiple oxide which can maintain a high specific surface area, and its 
manufacture method, when it has the thermal resistance which was excellent as a co-catalyst material 
suitable for the catalyst for exhaust gas purification and is used under hot environments. Another 
purpose of this invention is to offer the manufacture method which can prepare often [ repeatability ] 
and economically the zirconium-cerium system multiple oxide which has the outstanding thermal 
resistance. Other purposes of this invention are to offer the manufacture method of a zirconium-cerium 
system multiple oxide without mixing of impurities, such as chlorine detrimental for a catalyst, and 
sulfur, while having the outstanding thermal resistance. 
[0009] 

[Means for Solving the Problem] When the zirconium-cerium system multiple oxide by the conventional 
technology had a big specific surface area and this invention person heated to the elevated temperature, 
he did detailed research about the influence of a zirconium raw material about the cause that specific 
surface area falls rapidly. Consequently, the solution of the zirconium sol or zirconium salt known as a 
method of obtaining a multiple oxide with the conventionally high degree of dissolution of a zirconium 
oxide and a cerium oxide, The multiple-oxide precursor which the cerium sol or the cerium salt water 
solution was mixed [ precursor ], and made the base add and generate Probably because it was 
microcrystal nature, although it is very sensitive and the zirconium-cerium system multiple oxide which 
has the crystal phase of single phase with the high degree of dissolution by baking was generated to heat 
energy, the fall of the specific surface area by sintering by the pyrosphere was remarkable, and checked 
that high specific surface area was unmaintainable. Then, when a trial-and-error method was applied to 
the attempt which raises crystallinity in the stage of a precursor, as a result of considering the use and 
the influence of grain size of the zirconium-hydroxide particle which was not taken up until now as a 
zirconium raw material in such a multiple-oxide use of high specific surface area, by using this particle 
as a parent, the reaction method for obtaining the precursor which compounded the cerium component 
or the addition component of further others is developed, and it came to complete this invention. 
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[0010] Namely, according to this invention, it is the multiple oxide calcinated and obtained at 500-1000 
degrees C. The rate of a compounding ratio of the aforementioned zirconium which this multiple oxide 
converted into a zirconium oxide and the second cerium of oxidization including the zirconium and the 
cerium, and a cerium is 51-95:49-5 in a weight ratio, as occasion demands Furthermore, an yttnum, a 
scandium, a lanthanum, a praseodymium, neodymium, Samarium, europium, a gadolinium, magnesium, 
calcium, One sort chosen from the group which consists of barium, aluminum, titanium, and a hafnium, 
or two sorts or more The specific surface area after containing 0.1 to 20% of the weight by the total 
quantity which carries out oxide conversion and calcinating at the aforementioned 500-1000 degrees C 
shows at least 50m2/g. And the zirconium-cerium system multiple oxide characterized by maintaining 
the specific surface area of at least 20m2/g after 6-hour heating at 1 100 degrees C is offered. According 
to this invention, moreover, the zirconium hydroxide of 0.5-50 micrometers of mean particle diameters, 
The need is accepted again in the cerium sol of 3-100nm of mean particle diameters of a colloidal 
particle. An yttrium, A scandium, a lanthanum, a praseodymium, neodymium, samarium, europium, A 
gadolinium, magnesium, calcium, barium, aluminum, The pyrogenetic reaction of the mixture 
containing one sort chosen from the group which consists of salts of titanium and a hafnium, or two 
sorts or more is carried out to the bottom of the five to 10 time nitric-acid existence of a mol to the 
number of cerium mols in this mixture, subsequently Add a base, it is made to react further and the 
manufacture method of the aforementioned zirconium-cerium system multiple oxide characterized by 
calcinating and grinding the obtained product at 500-1000 degrees C is offered. 
[0011] w 

[Embodiments of the Invention] It is [ following ] this invention, and also explains in detail. In the 
zirconium-cerium system multiple oxide of this invention, as for a multiple oxide, a zirconium oxide and 
a cerium oxide only say not a state but the thing which forms a multiple oxide or the solid solution 
partially or substantially of mixture. Although a cerium-oxide component shows an oxygen uptake and 
discharge ability when this multiple oxide is used as a co-catalyst material, a zirconium-oxide 
component raises the thermal resistance of this cerium oxide, and has the operation which demonstrates 
an oxygen uptake and discharge ability by the large temperature requirement. 

[0012] the weight ratio which converted the rate of a compounding ratio of the zirconium to contain and 
a cerium into a zirconium oxide (Zr02) and the second cerium (Ce02) of oxidization in the multiple 
oxide of this invention - 51-95:49-5 - desirable - 55-85:45-15 - it is 60-80:40-20 still more preferably 
If the thermal resistance the rate of a compounding ratio of a zirconium oxide excelled [ thermal 
resistance ] less than in 51 is not fully obtained and 95 is exceeded, the oxygen uptake and discharge 
ability by the cerium-oxide component run short. The sum total content rate of the zirconium in a 
multiple oxide and a cerium has 80 desirable % of the weight or more at a zirconium oxide and the 
second cerium conversion of oxidization. 

[0013] The specific surface area after calcinating and obtaining the multiple oxide of this invention at 
500-1000 degrees C and calcinating by this temperature requirement shows at least 50m2/g, and usually, 
specific surface area becomes low, so that burning temperature is high. For example, more than 70m2/g, 
if it is baking of 6 hours at 500 degrees C and is baking of 6 hours at 900 degrees C more than 90m2/g, 
if it is baking of 6 hours at 1000 degrees C, a high specific surface area more than 50m2/g is shown. The 
material which has the specific surface area of the high level in such a burning temperature is not 
conventionally known as a zirconium-cerium system multiple oxide. And the multiple oxide of this 
invention has the performance which maintains the specific surface area of at least 20m2/g after 6-hour 
heating at 1 100 degrees C. When heating oxide powder generally, sintering and grain growth become 
remarkable more than the temperature field of the specification depending on composition and the 
manufacture history of the powder, and the rapid fall of specific surface area arises. It is known for 1000 
degrees C or more of outlines in a zirconium-cerium system multiple oxide that this reduction is 
remarkable, and it is designed so that the present catalyst equipment for exhaust gas purification may 
also usually work below about 900 degrees C. In order for the elevated temperature around 1000 degrees 
C called for in this invention from now on to show the performance of an usable multiple oxide to an 
usable co-catalyst material etc., the value of the specific surface area currently maintained after 6-hour 
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heating at 11 00 degrees C on the basis of 1 100 degrees C it is considered that is the upper limit of the 
temperature used as heat-resistant evaluation temperature of the obtained multiple oxide was made into 
the performance index of a multiple oxide. In addition, in this invention, specific surface area is the 
value measured based on the BET adsorption method by the most standard nitrogen gas adsorption as a 
specific-surface-area measuring method of fine particles. , . 

[0014] The multiple oxide of this invention may carry out the oxide conversion of one sort chosen trom 
the group which consists of an yttrium, a scandium, a lanthanum, a praseodymium, neodymium, 
samarium, europium, a gadolinium, magnesium, calcium, barium, aluminum, titanium, and a hafliium 
further or the two sorts or more besides a zirconium and a cerium, and may contain them in 0.1 - ZU/o 
of the weight of the range by the total quantity. By making such a specific metal contain further, it is 
possible to give the further excellent thermal resistance. Under the present circumstances, at less than 
0 1 % of the weight, since the oxygen uptake and discharge ability demanded when an effect was not 
accepted in a heat-resistant improvement, and 20 % of the weight was exceeded, and the content of a 
cerium falls relatively and uses it for a co-catalyst etc. run short, it is not desirable. 
[00151 The manufacture method of this invention can prepare the aforementioned multiple oxide otten 
repeatability ] and economically. By this manufacture method, the pyrogenetic reaction of the mixture 
containing a specific zirconium raw material and a specific cerium raw material is first earned out to the 
bottom of the nitric-acid existence of the amount of specification. 

[00161 The 1-30 micrometers of the aforementioned specific zirconium raw materials are a 5-25- 
micrometer zirconium hydroxide still more preferably preferably 0.5-50 micrometers of mean particle 
diameters When a mean particle diameter is less than 0.5 micrometers, the multiple oxide of high 
specific surface area excellent in the thermal resistance made into the purpose of this invention is not 
obtained, but when exceeding 50 micrometers, the specific surface area of a multiple oxide falls. This 
zirconium hydroxide is the general term of (1) zirconium-hydroxide Zr(OH)4 and nH20, (2) oxy- 
zirconium-hydroxide ZrO(OH)2 and nH20, and (3) hydration zirconia Zr02 and nH20 and it can use 
as independent or mixture. Although the aforementioned zirconium hydroxide can usually come to hand 
from commercial elegance in the state of fine particles, it can be obtained by well-known methods, such 
as adding bases, such as aqueous ammonia, ammonia gas, a sodium hydroxide, and a potassium 
hydroxide for example to zirconium salt water solutions, such as a zirconium nitrate, a zirconium 
chloride and zirconium nitrate. It is advantageous at the point that the process of a zirconium nitrate- 
ammonia system does not contain detrimental impurities, such as chlonne and sulfur especially. In 
addition, the grading-analysis meter (MKII type) by the Leeds & North lap company based on a laser 
diffraction method performed measurement of a mean particle diameter. _ 

r00171 The 5-80nm of the aforementioned specific cerium raw materials is a 10-50nm cerium sol still 
more preferably preferably 3-100nm of mean particle diameters of a colloidal particle. This cenum sol 
means the thing in the state where the cerium oxide of colloidal particle size, the hydration cenum 
oxide the hydroxylation cerium, or the solid-state particle (colloidal particle) of two or more forms 
distributed in the water medium so that I may generally be understood. Industnally [ when the mean 
particle diameter of a colloidal particle is less than 3nm ], manufacture is difficult, and when exceeding 
lOOnm in a back process, composite-ization with a zirconium oxide cannot advance easily. In addition, 
the dynamic light scattering photometer (DLS-7000 type) by the Otsuka electronic company based on a 
dynamic-light-scattering measuring method performed measurement of the diameter of a colloidal 
particle. Especially the manufacturing method of the aforementioned cerium sol is not limited, and is 
acquired by the well-known method of making the second cerium solution of a nitric acid understand an 
added water part etc., and can use a thing with a concentration of about 100-200g [/l. ] by cenum-oxide 
conversion as commercial elegance. Its either is usable although a commercial cenum sol has nitne-acid 
acidity or the thing by which acetic-acid acidity is carried out in order to hold a sol state stably. 
However, use of the thing of remains of impurities, such as chlorine resulting from the raw matenal 
when manufacturing a cerium sol and sulfur, few as much as possible is desirable 

[00181 As for the mixed rate of the aforementioned zirconium hydroxide and the aforementioned cerium 
sol in the aforementioned mixture, it is desirable to mix so that the mixed rate which could set up 
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suitably so that it might become a theoretical ratio corresponding to the composition ratio of a desired 
zirconium-cerium system multiple oxide, for example, converted the zirconium and the cerium into a 
zirconium oxide and the second cerium of oxidization may be set to 51-95:49-5 by the weight ratio. As 
for manufacture of mixture, it is desirable to carry out weighing capacity of the aforementioned 
zirconium hydroxide and the aforementioned cerium sol, to mix with the water of optimum dose and to 
consider as slurry-like mixture. The aforementioned zirconium hydroxide in mixture and especially the 
concentration of the aforementioned cerium sol have 1. desirable at the total quantity of oxide conversion 
in 20-150g /l 10-200g /. One sort chosen as the aforementioned mixture from the group which consists 
of salts of an yttrium, a scandium, a lanthanum, a praseodymium, neodymium, samarium, europium a 
gadolinium, magnesium, calcium, barium, aluminum, titanium, and a hafnium further if needed, or two 
sorts or more can be added. It is usable if it is the compound dissolved and ionized as salts when it heats 
under nitric-acid acid in the following process also except a water-soluble salt, although it can choose 
from a nitrate, a chloride, a sulfate, and other water-soluble salts. The nitrate which does not remain in 
the multiple oxide from which especially a detrimental impurity is obtained is desirable. As for the 
amount of mixtures of these salts, it is desirable to carry out weighing capacity and to mix m the 
multiple oxide obtained, by theoretical ratio from which the total quantity which carries out oxide 
conversion becomes 0.1-20 % of the weight. Detailed distribution of the mixed components other than 
these zirconiums and a cerium is carried out as dissolution or an oxide into the multiple oxide obtained, 
and it has the operation which bars the crystal growth of the multiple oxide in an elevated temperature. 
r00191 performing the pyrogenetic reaction of the aforementioned mixture under churning -- desirable - 
this time - the number of cerium mols in mixture - receiving - a five to 10 time mol -- desirable - a 
5 5 to 8 time mol - it is necessary to make the nitric acid of a mol exist 5.8 to 7 times still more 
preferably What is necessary is for it to be total, and just to add a nitric acid by the thing of the type 
stabilized with acetic-acid acidity also including the amount of nitric acids that i what is ^cess^ is just 
to prepare so that a nitric acid may serve as the above-mentioned number of mols so that it may become 
the above-mentioned number of mols when the thing of the type stabilized with m ^^ d .^^ " 
above-mentioned cerium sol is used. A crystal growth can be advanced by making the nunc acid of such 
an amount of specification exist, the crystal of each particle of a zirconium hydroxide and a cenum sol 
repeating elution and a deposit, and performing composite-ization of a zirconium and a cerium ^A n mc 
acid cannot give the thermal resistance excellent in the multiple oxide which may become inadequate [ a 
crystal growth ] under by the 5 time mol. On the other hand, since a zirconium-hydroxide particle will 
Sve^Vhi zirconium of an ionic state will increase if a mol is exceeded 10 times the precursor 
which detailed precipitation produces in a reaction with the base mentioned later, and this invention 
meaTs and which fully grew is not obtained, and the multiple oxide excellent in thermal resistance is not 

m020] e The reaction temperature of 60-150 degrees C, preferably, the pyrogenetic reaction under the 
aforementioned nitric-acid existence is 80-140 degrees C, and can be performed in reaction-time 1 - 36 
^TJSSSSr out under an ordinary pressure or pressurization preferably. When carrying out under 
pressurization, it is possible to shorten reaction time by carrying out under about two 1.5 - 10 kg/cm 
nressurization using pressurization containers, such as an autoclave. 

r0021] Tsubsequently a base is added and it is made to react further by the manufacture method of this 
nvention. After cooling especially preferably 60 degrees C or less of mixture made to react under 
existence of the aforementioned nitric acid at 50 degrees C or less in this reaction, for example a base 
can be added, churning etc. can be carried out and a reaction can be advanced. As a base although a 
sodium hydroxide, a potassium hydroxide, aqueous ammonia, ammonia gas or such mixture can be 
mentioned, it is aqueous ammonia preferably. In the case of the method of adding, while addition of a 
base makes a base the solution of moderate concentration and agitating into the mixture by which 
cooling was carried out [ aforementioned ], and ammonia gas, it can carry out by the method of blowing 
into a container etc., agitating. If it is judged easily and P H exceeds 10 by fo lowing *^ange of pH of 
mixture the limit of the amount of the base to add will be enough and a reaction will complete it. The 
solid an'd metal ion which existed in mixture are substantially composite-ized altogether by this reaction, 
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and can settle the product to which the crystal growth progressed by it. Drawing 1 and drawing 2 are the 
results of carrying out X diffraction measurement of the product of this stage in the example (example 1) 
and the example 1 of comparison of this invention which are mentioned later on the same conditions 
(the term of an example describing), and it turns out that the crystallinity of the product by this invention 
is high. It becomes a suitable precursor in order that this product may obtain the multiple oxide of the 
request excellent in thermal resistance. This precursor is separable by for example, the nutsche method, 
the centrifuge method, the filter press method, etc. Moreover, rinsing of precipitate can also be added to 
a required grade. Furthermore, in order to raise the efficiency of the following baking process, you may 
add the process which dries the obtained precipitate moderately. 

[0022] By the manufacture method of this invention, a desired multiple oxide can be obtained by 
calcinating and grinding the product obtained the account of before at specific temperature. Burning 
temperature can choose the arbitrary temperature between 500-1000 degrees C. Having made minimum 
temperature into 500 degrees C is based on the following reason. In drawing 3 , the result which 
measured heating weight change of a product using the thermobalance (Rigaku electrical machinery 
company manufacture TG-DTA-812H type use) shows having completed weight reduction at 500 
degrees C. That is, at less than 500 degrees C, a zirconium-cerium system multiple oxide has an 
incomplete burning temperature, and since the hydroxyl group, the acid radical, the base, etc. remain and 
they are emitted in case it is used under an elevated temperature, it is not employable. Drawing 4 
compares and investigates change of the diameter of a microcrystal to burning temperature (6 hours 
each) in a temperature field 500 degrees C or more about the multiple oxide by this invention (the 
below-mentioned example 1) and the example 1 of comparison. Drawing 5 is change of the specific 
surface area corresponding to them. Both drawings show maintaining a high specific surface area that a 
microcrystal cannot turn [ therefore ] easily (a degree of sintering is ) big and rough, even when the 
multiple oxide by this invention calcinates by the pyrosphere. Although the burning temperature for 
considering as a desired multiple oxide can be chosen as arbitration from the specific surface area which 
it is required or is guaranteed, and the value of bulk density, an upper limit is limited to 1000 degrees C 
or less from a practical viewpoint as a co-catalyst material of thinking specific surface area as important. 
500-800 degrees C is 500-600 degrees C still more preferably preferably. On balance with temperature, 
a firing time may be set up suitably and is 1 - 1 0 hours preferably, if the range of the multiple oxide by 
this invention is 500-1000 degrees C ~ the baking condition — it is not based on how, but has the 
outstanding thermal resistance, and, in addition, has a high specific surface area more than 20m2/g in 
heating for 1 100-degree-C 6 hours 

[0023] The aforementioned trituration can carry out the calcinated multiple oxide using the grinder 
generally used, for example, a hammer mill etc., and can obtain the powder of a desired grain size 
enough. Since this has the small degree of sintering of the obtained multiple oxide, a grindability is good 
and it is based on things. 
[0024] 

[Effect of the Invention] Since the multiple oxide of this invention makes the multiple oxide of a 
zirconium and a cerium a principal component, it has a high specific surface area and it has the 
outstanding thermal resistance which maintains the specific surface area of at least 20m2/g after 1 100- 
degree-C heating of 6 hours especially It especially replaces with the conventional zirconium-cerium 
system multiple oxide, and can use as a co-catalyst of the catalyst for exhaust gas purification etc., use 
by the pyrosphere beyond the conventional limitation is possible, and it is very useful in the field of the 
efficient catalyst for exhaust gas purification. Moreover, at best [ repeatability ] moreover in the 
manufacturing method of this invention, the multiple oxide which has the aforementioned quantity 
specific surface area and high thermal resistance can be obtained economically. 
[0025] 

[Example] Hereafter, although an example and the example of comparison explain still in detail, this 
invention is not limited to these. 

[0026] 81.05g (triple-purpose metal industry incorporated company make, 99.9% of purity, 40.1 % of 
the weight of zirconium-oxide conversion contents, 18.56 micrometers of mean particle diameters) of 
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example 1 zirconium hydroxides, Cerium sol (Rhone-Poulenc S A. make cerium ion- content [ of 5 or 
less % of the weight ], cerium-oxide conversion concentration of 100g/l.) 150ml, 16.67ml (the Anan 
Chemicals incorporated company make, purity of 99.9% ^^^^^^^ 
of 150g/l ) of lanthanum-nitrate solution was mixed, and the mixture of z ^?.Ce02 La2O3-65.30.5 
Smtio) was obtained. Into the obtained mixture, further, the nitric acid (the Wako Pure Chem 
nduftries make, 60 - 61% of purity) was added so that the total cerium mol might exist by the mol 6 
times and 11. of mixture adjusted by desalted water so that oxide conversion concentration might 
b£ome in 1 and 50g /further was obtained. Subsequently, 11. of obtained mixture was moved to the 
SS^equto* with the steam cooling pipe (capacitor), and it heated under churning at 100 degrees 
C ?o? 12 hours After cooling slowly to 20 degrees C, it added under churning of aqueous ammonia the 
wlo Pure Chem Industries make, 25 - 28 % of the weight of NH3 contents) and pH was ; adjusted , to 
ten or more. Solid liquid separation was performed for the obtained ^^^^^^ 9 f % 
of precipitate was obtained. The obtained precipitate was measured with Rigaku RTNT1 100 tyP® 
diffracTon equipment by CuK alpha rays, 40kV of tube voltage and 40mA of tube electnc curren^An 
Y diffraction imase is shown in drawing 1 . Although the exact diameter of a microcrystal cannot be 
m SZwsity which-sh^s crystallinity was about 700cp, The obtained precipitate was 
calcinated at 500 degrees C for 6 hours, and 50g of zirconium-cerium system lanthanum content 
n^tipl ^ of £ cific-surface-area of 92.7m 2/g was obtained. The specific surface area when 
heating the obtained multiple oxide for 6 hours each at 900 more degrees C, 1000 degrees C, and 1 00 
degrees C is shown in Table 1 and drawing^ . Moreover, the diameter of a microcrys al for which it 
asked from the X diffraction image is shown in drawing 4 . The specific surface area after 6-hour 
heating Zs ^4 7m2/g at 1 100 decrees C. As a result of the component analysis, the zirconium in a 
multiple oxid I Z ce'rium, and the content rate of a lanthanum were a zkconium of the 

cerium of oxidization, and lanthanum-trioxide conversion, and were 65.1 % of the weight, 29.9 /o of the 

t&^Y£££££^ so,,00 ml and >^--^ — 

mol might exist by the mol 6.2 times, and 11. of mixture adjusted by desalted water so that °*ide 
^rsion concentration might become in 1. and 50g /further was obtained. Subsequently, it agitated 
and hea ed like the example 1, aqueous ammonia was added, solid liquid separation of a product was 
TerfoSied «5 U2_ precipi tatewas obtained. X diffraction measurement of the obtained precipitate 
It S£d " t on an'exam'ple 1 and these conditions. Although the « t 

cannot be measured, the X-ray intensity which shows crystallinity was about 700cps. Furthermore it 
cSnated Hke the example 1 and 50g of zirconium-cerium system lanthanum content ^multiple oxides of 
m^m^^i of 1 15.7m 2/g was obtained. The specific surface area when heating the obteined 
Z^'ZSg?*™ each at !oO more degrees C 1000 degrees C and 1 1 00 degrees C u, shown n 
Table 1 Made in [ after 6 hour heating ] the non-front face was 22.4m2/g at 1 1 00 degrees C As a result 
of the component analysis, the zirconium in a multiple oxide, the cerium and the content rate of a 
^antha^um were a zirconium oxide, the second cerium of oxidization, and lanthanum-trioxide 
» were 74.9 % of the weight, 20.2 % of the weight, and 4 9 % of the ^ 
fo0281 93 52g of zirconium hydroxides used in the example 3 example 1 and cerium sol 125ml were 
mixed and til mS ure of Zr02:CeO 2= 75:25 (weight ratio) was obtained. Into the obtained mixture, 
£rte toe nifric acid was added so that the total cerium mol might exist by the mol 5.5 times, and 11. of 
mature adjusted by desalted water so that it might become the oxide conversion concentra ion of 50g/l. 
X£ w£ obtained. Subsequently, it carried out like the example 1 and 141. 62g precipitate wa^ 
Snel X diffraction measurement of the obtained precipitate was earned out on an example 1 and 
tee conditions. Although the exact diameter of a microcrystal was not able to be measured, the X-ray 
ntens^ wS shows crystallinity was about 700cps. Furthermore it earned out like the = example , 1 and 
50g of zirconium-cerium multiple oxides of specific-surface-area of 1 12.4m 2/g was obtained. The 
specif ^surface area when heating the obtained multiple oxide for 6 hours each at 900 more degrees C, 
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1 000 degrees C, and 1 1 00 degrees C is shown in Table 1 . Made in [ after 6 hour heating ] the non-front 
face was 20 4m2/g at 1 100 degrees C. Moreover, as a result of the component analysis, the zirconium m 
a multiple oxide and the content rate of a cerium were a zirconium oxide and the second cerium 
conversion of oxidization, and were 75 % of the weight and 25 % of the weight respectively. 
SSSn 6.67ml (the Anari Chemicals incorporated company make, purity of 99.9%, neodymium-oxide 
conversion concentration of 150g/l.) of nitric-acid neodymium solution was mixed with 81 05g of 
zirconium hydroxides used in the example 4 example 1 , and cenum sol 1 50ml, and the mixture of 
Zr02 Ce02 Nd2O3=65:30:5 (weight ratio) was obtained. Furthermore, the nitric acid was added so that 
Xte Total cerium mol might exist by the mol 6.5 times, and 11. of mixture adjusted by desalted water so 
hat u might become the oxide conversion concentration of 50g/l. further was obtained. Subsequent* it 
carried out like the example 1 and 138.24g precipitate was obtained. X diffraction measurement of the 
oS precipitate was carried out on an example 1 and these conditions. Although the exact diameter 
of a microcrys?al was not able to be measured, the X-ray intensity which shows crystalhnity was abou 
700cps It carried out still like the example 1 and 50g of zirconium-cerium system neodymium content 
multiple oxides of specific-surface-area of 91 .3m 2/g was obtained. The specific surface area when 
heating the obtained multiple oxide for 6 hours each at 900 more degrees C, 1000 degrees ,C and 1 100 
deerees C is shown in Table 1 . The specific surface area after 6-hour heating was 23 8m2/g at 1 100 
deSees C As aTesult of the component analysis, the content rates of the zirconium m a multiple oxide, 
a cerium and neodymium were a zirconium oxide, the second cerium of oxidization, and neodymium. 
oxTde conversion, and were 65 % of the weight, 30.1 % of the weight, and 4.9 % of the weight, 

roSof 1667ml (solution of an aluminium nitrate and 9 hydrate by Wako Pure Chem Industries, 99.9% 
of purity, and aluminum-oxide conversion concentration 150 g/1) of aluminium -nitra te .sol uti cm was 
mixed w th 81.05g of zirconium hydroxides used in the example 5 example 1, and cerium sol 150ml 
and the mixture of ZrO2:CeO2:aluminum2O3=65:30:5 (weight ratio) was obtained. Furthermore the 
nTtrkT cW was added so that the total cerium mol might exist by the mol 6.1 ^^^^ 
adjusted by desalted water so that it might become the oxide conversion concentration of 50g/l. further 
^ obtained. Subsequently, it carried out like the example 1 and 137.94g precipita ^ gained. X 
diffraction measurement of the obtained precipitate was earned out cm an example 1 and these 
conditions Although the exact diameter of a microcrystal was not able to be measured the X-ray 
TenSty which shows crystalhnity was about 700cps. It carried out still like the example 1 and 50 g jof 
zirconium-cerium system aluminum content multiple oxides of specific-surface-area of 90.9m 2/g was 
obtained The specific surface area when heating the obtained multiple oxide for 6 hours each at 900 
moTdeRrees C 1000 degrees C, and 1100 degrees C is shown in Table 1. The specific surface area 
XS^S^Wwa. ?4.2m2/g at 1 100 degrees C. Moreover, as a result of the component analyses 
un ^confent rates ofthe zirconium in a multiple oxide a cerium, and aluminum were 
the second cerium of oxidization, and aluminum-oxide conversion, and were 65.1 % ofthe weight, 30 /o 
ofthe weight, and 4.9% ofthe weight, respectively. 

most] 16 67ml (solution with a magnesium nitrate and 6 hydrate by Wako Pure Chem > Industries, a% 

of purity "] of 99.9. and a magnesuSn-oxide conversion concentration of 1 50g [/I. ) of magnesium- 
nitrate solution was mixed wifh 81.05g of zirconium hydroxides used ir i the example 6 example 1, and 
cerium sol 150ml, and the mixture of ZrO2:CeO2:MgO=65:30:5 (weight ratio) was obtained 
FuXrrnore the nitric acid was added so that the total cerium mol might exist by the mol 6.1 nmes, and 
ifof Sure adjusted by desalted water so that it might become the oxide conversion concentration of 
M was obtained. Subsequently, it carried out like the example 1 and 37.79g^^w» 
obtained. X diffraction measurement of the obtained precipitate was earned out on an example _ 1 and 
uiese conditions. Although the exact diameter of a microcrystal was not able to be measured, the X-ray 
2 tens^ Shows cr^stallinity was about 700cps. It carried out still like the example , 1 and 50g of 
zirconium-cerium system magnesium content multiple oxides of ^ lfi ^?^ 6 ^ f !^ t ^g |) Wa8 
obtained. The specific surface area when heating the obtained multiple oxide for 6 hours each i at ^900 
more degrees C 1000 degrees C, and 1 100 degrees C is shown in Table 1. The specific surface area 
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after 6-hour heating was 25.3m2/g at 1 100 degrees C. As a result of the component analysis, the content 
rates of the zirconium in a multiple oxide, a cerium, and magnesium were a zirconium oxide, the second 
cerium of oxidization, and magnesium-oxide conversion, and were 65.1 % of the weight, 30 /o of the 
weight, and 4.9 % of the weight, respectively. . 
[00321 16 67ml of lanthanum-nitrate solution was mixed with 81.05g of zirconium hydroxides used in 
the example 7 example 1, and cerium sol 150ml, and the mixture of ZrO2:CeO2:La2O3=65:30:5 
(weight ratio) was obtained. Furthermore, the nitric acid was added so that the total cenum mol might 
exist by the mol 7 times, and 11. of mixture adjusted by desalted water so that it might become the oxide 
conversion concentration of 50g/l. further was obtained. Subsequently, it earned out like the example 1 
and 138 04g precipitate was obtained. X diffraction measurement of the obtained precipitate was carried 
out on an example 1 and these conditions. Although the exact diameter of a microcrystal was not able to 
be measured the X-ray intensity which shows crystallinity was about 700cps. It earned out still like the 
example 1 and 50g of zirconium-cerium system lanthanum content multiple oxides of specific-surface- 
area of 108 lm 2/g was obtained. The specific surface area when heating the obtained multiple oxide tor 
6 hours each at 900 more degrees C, 1000 degrees C, and 1 100 degrees C is shown in Table 1 . The 
specific surface area after 6-hour heating was 24.5m2/g at 1 100 degrees C. As a result of the component 
analysis, the zirconium in a multiple oxide, the cerium, and the content rate of a lanthanum were a 
zirconium oxide, the second cerium of oxidization, and lanthanum-trioxide conversion, and were 65.1 /o 
of the weight, 30% of the weight, and 4.9% of the weight, respectively. 

r00331 33 3ml of lanthanum-nitrate solution was mixed with 81.05g of zirconium hydroxides used in the 
example 8 example 1, and cerium sol 83.3ml, and the mixture of ZrO2:CeO2:La2O3=65:25:10 (weight 
ratio) was obtained. Furthermore, the nitric acid was added so that the total cerium mol might exist by 
the mol 5.8 times, and 11. of mixture adjusted by desalted water so that it might become the oxide 
conversion concentration of 50g/l. further was obtained. Subsequently, it held for 6 hours, having put 11. 
of obtained mixture into the pressurization reaction container (autoclave), and agitating under 
pressurization (2kg/cm2). Next, aqueous ammonia was added like the example 1, solid liquid separation 
of a product was performed, and 136.53g precipitate was obtained. X diffraction measurement of the 
obtained precipitate was carried out on an example 1 and these conditions. Although the exact diameter 
of a microcrystal was not able to be measured, the X-ray intensity which shows crystallinity was about 
700cps Henceforth, it earned out like the example 1 and 50g of zirconium-cerium system lanthanum 
content multiple oxides of specific-surface-area of 102.6m 2/g was obtained. The specific surface area 
when heating the obtained multiple oxide for 6 hours each at 900 more degrees C, 1000 degrees C and 
1 100 degrees C is shown in Table 1 . The specific surface area after 6-hour heating was 27m2/g at 1 1 100 
degrees C. As a result of the component analysis, the zirconium in a multiple oxide, the cerium and the 
content rate of a lanthanum were a zirconium oxide, the second cerium of oxidization and lanthanum- 
trioxide conversion, and were 65.1 % of the weight, 24.8 % of the weight, and 10.1 % of the weight, 

respectively. . , . . . , . 

r0034] 16 67ml of lanthanum-nitrate solution was mixed with 130ml (tnple-purpose metal industry 
incorporated company make, purity of 99%, zirconium-oxide conversion concentration of 250g/l.) ot 
example of comparison 1 zirconium-nitrate solutions, and cerium sol 150ml, and the mixture of 
ZrO2-CeO2La2O3=65:30:5 (weight ratio) was obtained. Furthermore, 11. of mixture adjusted by 
desalted water so that it might become the oxide conversion concentration of 50g/l. was obtained 
Subsequently, it carried out like the example 1 and 1 4 1.2 lg precipitate was obtained. The obtained 
precipitate was a gel. X diffraction measurement of the obtained precipitate was earned out on an 
example 1 and these conditions. An X diffraction image is shown in drawing ^ . Although the exact 
diameter of a microcrystal was not able to be measured, the X-ray intensity which shows crystallinity 
was about 500cps. Furthermore, it canied out like the example 1 and 50g of zirconium-cerium system 
lanthanum content multiple oxides of specific-surface-area of 97.7m 2/g was obtained. The specific 
surface area when heating the obtained multiple oxide for 6 hours each at 900 more degrees C, 1000 
degrees C, and 1 100 degrees C is shown in Table 1 and drawing 5 . The diameter of a microcrystal for 
which it asked from the X diffraction image is shown in drawing 4 . The specific surface area after 6- 
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hour heating was 7.1m2/g at 1 100 degrees C. As a result of the component analysis, the zirconium in a 
multiple oxide, the cerium, and the content rate of a lanthanum were a zirconium oxide, a cerium oxide, 
and lanthanum-trioxide conversion, and were 65 % of the weight, 30.1 % of the weight, and 4.9 % of the 

weight, respectively. . . 

[0035] 16.67ml of lanthanum-nitrate solution was mixed with 81.05g of zirconium hydroxides used in 
the example of comparison 2 example 1, and cerium sol 1 50ml, and the mixture of 
ZrO2:CeO2:La2O3=65:30:5 (weight ratio) was obtained. Furthermore, the nitric acid was added so that 
the total cerium mol might exist by the mol 1 1 times, and 11. of mixture adjusted by desalted water so 
that it might become the oxide conversion concentration of 50g/l. further was obtained. Subsequently, it 
carried out like the example 1 and 140.35g precipitate was obtained. The obtained precipitate was a gel. 
X diffraction measurement of the obtained precipitate was carried out on an example 1 and these 
conditions. Although the exact diameter of a microcrystal was not able to be measured, the X-ray 
intensity which shows crystallinity was about 500cps. It carried out still like the example 1 and 50g of 
zirconium-cerium system lanthanum content multiple oxides of specific-surface-area of 96m 2/g was 
obtained The specific surface area when heating the obtained multiple oxide for 6 hours each at 900 
more degrees C, 1000 degrees C, and 1 100 degrees C is shown in Table 1. The specific surface area 
after 6-hour heating was 7.6m2/g at 1 100 degrees C. As a result of the component analysis, the 
zirconium in a multiple oxide, the cerium, and the content rate of a lanthanum were a zirconium oxide, 
the second cerium of oxidization, and lanthanum-trioxide conversion, and were 65.1 % of the weight, 30 
% of the weight, and 4.9 % of the weight, respectively. 

[0036] 16.67ml of lanthanum-nitrate solution was mixed with 81.05g of zirconium hydroxides used in 
the example of comparison 3 example 1 , and cerium sol 1 50ml, and the mixture of 
ZrO2 CeO2:La2O3=65:30:5 (weight ratio) was obtained. Furthermore, the nitric acid was added so that 
the total cerium mol might exist by the mol 4.5 times, and 1 1. was obtained for the mixture adjusted by 
desalted water so that it might become the oxide conversion concentration of 50g/l. Subsequently, it 
carried out like the example 1 and 140.67g precipitate was obtained. The obtained precipitate was a gel. 
X diffraction measurement of the obtained precipitate was carried out on an example 1 and these 
conditions. Although the exact diameter of a microcrystal was not able to be measured, the X-ray 
intensity which shows crystallinity was about 500cps. It carried out still like the example 1 and 50g of 
zirconium-cerium system lanthanum content multiple oxides of specific-surface-area of 98.7m 2/g was 
obtained The specific surface area when heating the obtained multiple oxide for 6 hours each at 900 
more degrees C, 1000 degrees C, and 1 100 degrees C is shown in Table 1. The specific surface area 
after 6-hour heating was 3.3m2/g at 1 100 degrees C. As a result of the component analysis, the 
zirconium in a multiple oxide, the cerium, and the content rate of a lanthanum were a zirconium oxide, 
the second cerium of oxidization, and lanthanum-trioxide conversion, and were 65 % of the weight, 30 
% of the weight, and 5 % of the weight, respectively. 

[0037] 16.67ml of lanthanum-nitrate solution was mixed with zirconium sol (purity [ of 99.9 /o J, 
zirconium-oxide conversion concentration of 50g/l.) 650ml which understood the example of 
comparison 4 zirconium oxychloride an added water part, and was obtained, and cerium sol 150ml, and 
the mixture of ZrO2:CeO2:La2O3=65:30:5 (weight ratio) was obtained. Furthermore, 11. of mixture 
adjusted by desalted water so that it might become the oxide conversion concentration of 50g/l. was 
obtained. Subsequently, it carried out like the example 1 and 141.68g precipitate was obtained. X 
diffraction measurement of the obtained precipitate was carried out on an example 1 and these 
conditions. Although the exact diameter of a microcrystal was not able to be measured, the X-ray 
intensity which shows crystallinity was about 500cps. It carried out still like the example 1 and 50g of 
zirconium-cerium system lanthanum content multiple oxides of specific-surface-area of 1 15.7m 2/g was 
obtained Chlorine was detected 0.18% of the weight. The specific surface area when heating the 
obtained multiple oxide for 6 hours each at 900 more degrees C, 1000 degrees C, and 1 100 degrees C is 
shown in Table 1 . The specific surface area after 6-hour heating was 6.9m2/g at 1 100 degrees C. As a 
result of the component analysis, the zirconium in a multiple oxide, the cerium, and the content rate of a 
lanthanum were a zirconium oxide, the second cerium of oxidization, and lanthanum-trioxide 
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conversion, and were 64.9 % of the weight, 30.2 % of the weight, and 4.9 % of the weight, respectively. 
[0038] 
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[Translation done.] 
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